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PROBLEM TO BE SOLVED: To provide a hot dip coated 
metallic wire which makes it possible to omit a drawing 
stage and/or annealing stage, eliminates the need for 
electric power for drawing and fuel for annealing, enables 
a considerable energy saving effect, contributes to 
simplification of a production line and a production cost 
reduction, lessens the generation of harmful gases, etc., 
by eliminating the need for the drawing electric power 
and annealing fuel and is friendly to the environment and 
a process for producing the same. 
SOLUTION: The hot dip coated metallic wire having a 
hot dip coating layer If on the circumference of a 
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dimensional accuracy of the outside diameter of the hot 
dip coated metallic wire than the dimensional accuracy 
of the metallic wire of the core wire. The process for 
producing the hot dip coated metallic wire consists in 
subjecting the hot rolled metallic wire to a plating 
pretreatment in an undrawn state and/or unannealed 
state, thereby subjecting the metallic wire to hot dip coating. 
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* NOTICES * 



# # 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.3|o|c9|e3|e shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hot-dipping metal wire characterized by the dimensional accuracy of the outer 
diameter of this hot-dipping metal wire being higher than the dimensional accuracy of the metal 
wire of a core material in the hot-dipping metal wire which has a hot-dipping layer around the 
metal wire of a core material. 

[Claim 2] The hot-dipping metal wire according to claim 1 with which dimensional accuracy of 

the metal wire of said core material is characterized by being less than **0.2mm. 

[Claim 3] The hot-dipping metal wire according to claim 1 or 2 with which dimensional accuracy 

of the outer diameter of said hot-dipping metal wire is characterized by being less than 

**0.12mm. 

[Claim 4] The manufacture approach of a hot-dipping metal wire given in any 1 term of claim 1 
characterized by carrying out plating pretreatment in the state of a non-wire-drawing condition 
and the condition of not annealing, or either of them, and carrying out hot dipping of the hot 
rolling metal wire thru/or claim 3. 

[Claim 5] The manufacture approach of a hot-dipping metal wire according to claim 4 that 
dimensional accuracy of said hot rolling metal wire is characterized by being less than **0.2mm. 
[Claim 6] The manufacture approach of the hot-dipping metal wire according to claim 4 or 5 
characterized by carrying out forced cooling of the molten metal of a metal bar-chart side within 
the air current of the cooling air which pulls up a metal wire, extracting the molten metal which 
adhered on the surface of the metal wire to predetermined thickness, and flows to abbreviation 
parallel just behind that in the travelling direction of a metal wire in the gas iris diaphragm 
section to which the deoxidization nature gas formed in the hot-dipping tub outlet is supplied. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a hot-dipping metal wire and its manufacture 

approach. 

[0002] 

[Description of the Prior Art] In order to raise corrosion resistance, the hot-dipping metal wire 
which carried out hot dipping of zinc, the zinc-aluminum alloy, etc. is used for the front face of 
metal wires, such as a low carbon steel wire, in each field from the former. The case of a hot- 
dipping low carbon steel wire is made into an example, and the production process by the 
conventional method of this hot-dipping metal wire is explained below using drawing 5 and 
drawing 6 . First, as shown in drawing 5 , after immersing the hot-rolled low carbon steel wire rod 
100 in the pickling tank 101 of a batch type and removing a surface scale, wire drawing is carried 
out so that it may once become through and predetermined wire-size tolerance at a wire 
drawing machine 102. 

[0003] Next, as shown in drawing 6 , the wire drawing wire rod 103 obtained by this wire drawing 
is pretreated through the inHine pickling tank 105, a rinse tank 106, the flux tub 107, and a dryer 
108, after letting an annealing furnace 104 pass. And after extracting molten metal excessive in 
the iris diaphragm section 110 after letting the processing wire rod [ finishing / pretreatment ] 
103 pass to the hot-dipping tub 109 and making melting zinc adhere to the perimeter of the 
processing wire rod 103, it cools in the cooling section 111, molten metal is solidified, and the 
hot-dipping low carbon steel wire 112 is manufactured. 

[0004] (Thus, JIS among the hot-dipping low carbon steel wires manufactured (for example, JIS) 
G As for 3547phi5.0mm galvanized-iron-wire SWMGS-G7 (two or more coating weight 400 g/m), 
the specification tolerance of the wire size of a final product is specified to **0.12mm.) 
Moreover, JISG currently used as feed line material of such [ usually ] a galvanized iron wire As 
for the low carbon steel wire rod of 3505 (1996), ****** is specified for wire-size tolerance as 
0.64mm or less by **0.4mm. Moreover, JIS G At 3532, it is JIS. G When exceeding [ the low 
carbon steel wire rod which suited 3505 ] 3.20mm of diameters of a product for dimensional 
accuracy to wire drawing or the low carbon steel wire cold-rolled and manufactured and 
exceeding less than **0.08mm and 6.00mm of diameters of a product in the case of 6.00mm or 
less, it is specified as less than **0.10mm. 

[0005] Therefore, JIS G By having galvanized using the low carbon steel wire rod of 3505 as it is, 
it is difficult to set wire-size tolerance of the last galvanized iron wire to **0.12mm of 
specification wire-size tolerance, and the annealing processing for returning work hardening 
accompanying cold working and/or it of wire drawing of a hot rolling metal wire etc. has been 
considered to be an indispensable thing by the production process of a plating metal wire. While 
carrying out wire drawing of the low carbon steel wire rod so that it may come near [ wire-size 
tolerance ] product specification, after annealing the wire drawing wire rod 103 obtained by this 
wire drawing through an annealing furnace 104 and returning work hardening by wire drawing, he 
is trying to pretreat in an above-mentioned example through the in-line pickling tank 101. a rinse 
tank 106, the flux tub 107, and a dryer 108. 
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[0006] M M 

[Problem(s) to be Solved by ^Wnvention] However, even if it performs^ffy plating 
pretreatment to the metal wire rod hot-rolled depending on the application of a galvanization 
metal wire and galvanizes as it is, what has mechanical properties satisfactory enough, such as 
tensile strength and elongation-percentage % and a torsion property, can be obtained in many 
cases. In such a case, therefore, operation of wire drawing and annealing Since the processing 
speed of the wire rod in a wire-drawing process is large and the processing speed of the wire 
rod in an annealing process is greatly different in addition to a plating facility, while wire-drawing 
equipment and an annealing furnace are required, Even if it makes an annealing process and a 
plating process into one line, there is a problem referred to as a production process being 
complicated and using the energy of wire-drawing power, an annealing fuel, and many while 
facility cost starts too much, in order to have to divide a wire-drawing process into another line. 
[0007] Then, this invention can skip a wire-drawing process and/or an annealing process in view 
of such a situation. While wire-drawing power and an annealing fuel can become unnecessary, 
being able to make the large energy-saving effectiveness possible and being able to aim at 
simplification of a production line, and reduction of a manufacturing cost It aims at lessening 
generating of harmful gas etc. and offering an epoch-making hot-dipping metal wire friendly also 
to an environment, and its manufacture approach according to wire-drawing power and an 
annealing fuel being unnecessary. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, as a result of 
inquiring wholeheartedly, as dimensional accuracy exerted on the usability ability of a hot-dipping 
metal wire, the dimensional accuracy of the outer diameter of a hot-dipping metal wire is 
important for this invention persons, and the dimensional accuracy of the metal wire of a core 
material newly carried out the knowledge of not being necessarily high. Furthermore, when 
enforcing the forced-cooling method special immediately after a hot-dipping tub irrespective of 
the dimensional accuracy of the metal wire of a core material, the knowledge also of there being 
also an improvement effect of the roundness by the hot-dipping layer was newly carried out. 
This invention is completed based on the above-mentioned new knowledge, and the summary is 
as follows. 

(1) The hot-dipping metal wire characterized by the dimensional accuracy of the outer diameter 
of this hot-dipping metal wire being higher than the dimensional accuracy of the metal wire of a 
core material in the hot-dipping metal wire which has a hot-dipping layer around the metal wire 
of a core material. 

(2) A hot-dipping metal wire given in the above (1) whose dimensional accuracy of the metal wire 
of said core material is characterized by being less than **0.2mm. 

(3) The above (1) whose dimensional accuracy of the outer diameter of said hot-dipping metal 
wire is characterized by being less than **0.12mm, or a hot-dipping metal wire given in (2). 

(4) The above (1) characterized by carrying out plating pretreatment in the state of a non-wire- 
drawing condition and the condition of not annealing, or either of them, and carrying out hot 
dipping of the hot rolling metal wire thru/or the manufacture approach of a hot-dipping metal 
wire given in any 1 term of (3). 

(5) The manufacture approach of a hot-dipping metal wire given in the above (4) whose 
dimensional accuracy of said hot rolling metal wire is characterized by being less than **0.2mm. 

(6) The above (4) characterized by to carry out forced cooling of the molten metal of a metal 
bai^chart side within the air current of the cooling air which pulls up a metal wire, extracting the 
molten metal which adhered on the surface of the metal wire to predetermined thickness, and 
flows to abbreviation parallel just behind that in the travelling direction of a metal wire in the gas 
iris diaphragm section to which the deoxidization nature gas formed in the hot-dipping tub outlet 
is supplied, or the manufacture approach of a hot-dipping metal wire given in (5). 

[0009] Others, aluminum, copper, etc. those alloys, etc. are mentioned to the metal which can be 
used for the metal wire of the core material of this invention. [ iron / (mild steel special steel) ] 
Moreover, zinc, aluminum, a zinc-aluminum alloy, etc. are mentioned as a metal which can be 
used for the molten-metal plating of this invention. Drawin g 1 is drawing showing typically the 
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cross-section configuration j^He hot-dipping metal wire concerning tj^^vention. and explains 
the situation that the dimens^ral accuracy of the outer diameter of a H^^dipping metal wire is 
higher than the dimensional accuracy of the metal wire of a core material. In order for there to 
be a correlation in the dimensional accuracy of the metal wire of a core material, and the 
dimensional accuracy of the outer diameter of a hot-dipping metal wire and to set more 
dimensional accuracy of the outer diameter of a hot-dipping metal wire to **0.12mm at high 
degree of accuracy, it is desirable to set [ in / for the dimensional accuracy of the metal wire of 
a core material / manufacture ] dimensional accuracy of a hot rolling metal wire to less than 
**0.2mm. Moreover, although the cooling air used at a forced-air-cooling process although it 
changes also with various conditions, such as a class of plating metal, linear velocity at the time 
of plating, coating weight of plating, and a wire size, will not be especially limited if the molten 
metal adhering to the peripheral surface of a wire rod can be cooled from the perimeter by the 
equal pressure, its rate-of-flow 1 0 m/ s - 60 m/ s is common. 

[0010] That is, if the rate of flow is less than 10 m/s, it will cause the lappet omission of an 
adhesion metal, and when it exceeds 60 m/s. there is a possibility of causing scattering of an 
adhesion metal. In addition, in a forced-air-cooling process, in order to heighten the cooling 
effect, water is mixed to air and it may be made to perform Myst cooling. Furthermore, although 
it changes also with various conditions, such as a class of plating metal, generally [ the linear 
velocity at the time of plating, the coating weight of plating, and a wire size ] for the linear 
velocity at the time of plating, the coating weight of 20-80m a part for /and plating is [ 100 - 
800 g/m2 and a wire size ] 2.0-1 0.0mm. 

[0011] Moreover, although not limited, when nitrogen gas, hydrocarbon system gas, an exoergic 
mold controlled atmosphere, etc. are mentioned and a cost side is taken into consideration 
especially as deoxidization nature gas, an exoergic mold controlled atmosphere is desirable. An 
exoergic mold controlled atmosphere is a controlled atmosphere which the mixed gas which 
mixed town gas or natural gas, and air by excess air ratios fewer than a chemically correct 
mixture ratio is burned, and is obtained here, and it is desirable to use what absorbed moisture 
until especially the dew-point became -40 degrees C or less. 
[0012] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained to it in 
detail, referring to a drawing to below. Drawing 2 is drawing which makes an example the case of 
a hot-dipping low carbon steel wire, and explains the gestalt of the operation about the 
manufacture approach of the hot-dipping metal wire concerning this invention. 
[0013] As shown in drayying 2 , after this manufacture approach removes a surface scale by the 
mechanical descaler 22 which took over with the supply 1 1 and was prepared between 
opportunities 21 while it first pulls out precision rolling wire rod (it is hereafter described as 
":jc5|c** material") la beforehand hot-rolled by less than **0.2mm wire-size tolerance from a 
supply 1 1 and takes it over with the taking over machine 21, it extends the deflection of **** 
material la with a straightening machine 23. And after carrying out surface acid washing with the 
in-line pickling tank 24 prepared behind the taking over machine 21, a rinse tank 25 washes an 
acid and it pretreats through the flux tub 26 and a dryer 27 further. 

[0014] Next, this pretreated wire rod lb is made to come into the hot-dipping tub 3 equipped 
with the gas iris diaphragm section 4. as shown in dra win g 2 and drawin g 3 . After extracting 
molten metal by the deoxidization nature gas supplied to the gas iris diaphragm section 4. It 
cools with the forced-air-cooling equipment 5 and the water cooler 6 in which this non-solidified 
hot-dipping wire rod 1 c was prepared by right above [ of the gas iris diaphragm section 4 ], the 
metal of the melting condition of the front face of non-solidified hot-dipping wire rod 1 c is 
solidified, and Id of hot-dipping low carbon steel wires is obtained. 

[0015] In addition, the gas iris diaphragm section 4 is supplied in the gas iris diaphragm section 4 
from a gas supply line 41 by making into deoxidization nature gas what froze and absorbed 
moisture until a dew-point becomes -40 degrees C or less through a watei^cooled process 
about the exoergic mold controlled atmosphere which the mixed gas which mixed town gas or 
natural gas, and air by excess air ratios fewer than a chemically correct mixture ratio is burned, 
and is obtained, as shown in drawin g 3 . Moreover, forced-air-cooling equipment 5 is equipped 
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with the ventilator 52 conne(|^B|[ drawin g 4 ] by flask-like the pressur^^[>m 51 and this upper 
bed opening so that it might ^Rhown, and while the container liner 53^mch non-solidified hot- 
dipping wire rod 1c covered with the molten-metal layer along with the medial axis passes is 
installed through the pressure room 51, the application-of-pressure air supply tubing 54 is 
connected to the side face. Moreover, two or more straightening vanes 55 are formed in upper 
bed opening of the pressure room 51 between the container liner 53 and the peripheral wall at 
the radial. 

[0016] That is. after the application-of~pressure air supplied in the pressure room 51 from the 
application-of-pressure air supply tubing 54 is rectified by the straightening vane 55, forced-air- 
cooling equipment 5 serves as an air current along the travelling direction of non-solidified hot- 
dipping wire rod 1c which moves through a ventilator 52 from a container liner 53, and is sent in 
in a ventilator 52. 

[0017] On the other hand, a water cooler 6 pours water from the both sides of non-solidified 
hot-dipping wire rod 1c, cools further the molten-metal layer which air cooling was compulsorily 
carried out and was cooled to near the congealing point, and is made to solidify it thoroughly with 
forced-aii^cooling equipment 5. 

[0018] The manufacture approach of this hot-dipping low carbon steel wire by using **** 
material la by which precision strip processing was beforehand carried out to less than **0.2mm 
wire-size tolerance as feed line material as mentioned above Since pretreated wire rod lb is 
obtained and it was made to perform hot dipping to this pretreated wire rod lb, without passing 
through a wire-drawing process and an annealing process While wire-drawing equipment and 
annealing equipment become unnecessary and being able to reduce facility cost, wire-drawing 
power and an annealing fuel become unnecessary, and energy cost can be reduced. And the 
problem of the environmental pollution by the waste gas of the fuel used for a generation of 
electrical energy of wire-drawing power or heating at the time of annealing is also lost. 
[0019] Moreover, forced-air-cooling equipment 5 is formed between the gas iris diaphragm 
section 4 and a water cooler 6. Since forced cooling of the non-solidified hot-dipping wire rod 1c 
to which the molten metal of this specified quantity adhered is carried out by forced-air-cooling 
equipment 5 immediately after the molten metal which adhered to the front face of pretreated 
wire rod lb in the hot-dipping tub 3 is extracted to an amount predetermined in the gas iris 
diaphragm section 4 Without adhering molten metal hanging down and falling, where 
predetermined coating weight is secured, it moves till the place of a water cooler 6. 
[0020] And with forced-cooling equipment 5, since the molten metal adhering to the front face of 
non-solidified hot-dipping wire rod 1 c passes along the inside of the air current of cooling air 
parallel to the travelling direction of non-solidified hot-dipping wire rod 1c by the ventilator 52, 
air cooling is carried out, an equal pressure being added from a perimeter. That is, ****aWc of a 
product is improved by being cooled to near the congealing point, without molten metafs 
maintaining an abbreviation perfect circle condition, and having an appearance disturbed by the 
surface tension. Therefore, even if pretreatment settled wire rod lb is the wire-size tolerance 
within **0.2mm. Id of hot-dipping low carbon steel wires by which the wire-size tolerance of a 
product was covered with less than **0.12mm in the hot-dipping layer of the regular amount of 
plating can be obtained to accuracy. 

[0021] The hot-dipping metal wire concerning this invention and its manufacture approach are 
not limited to the gestalt of the above-mentioned operation. For example, with the gestalt of the 
above-mentioned operation, although a wire-drawing process and an annealing process were not 
performed at all. annealing performs neither light wire drawing which is unnecessary extent, nor 
wire drawing, but may be made to perform only annealing if needed. 

[0022] Moreover, although gas iris diaphragm equipment was used for the iris diaphragm section 
with the gestalt of the above-mentioned operation, it is clear that it is not what this invention 
extracts and limits a means to this, 
[0023] 

[Example] Below, the example of this invention is explained in more detail. 

[0024] (Example) The 5.0mm10% aluminum-zinc alloy plating low carbon steel wire was 

manufactured by the same manufacture approach as the gestalt of the above-mentioned 
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implementation using the **5^^Biiterial of lot No.1-7, respectively. And^Bng coating weight 
was measured with the maxinrc^wire size of the upper bed section of elrcn ^^k** material and 
the obtained plating low carbon steel wire, and the soffit section, the minimum wire size, and the 
average wire size, and the result was shown in a table 1. 
:0025] 



!A ta 


ble 1] 


^« 
No. 






S & ^ 

cmmm 5.o±o.i2niD) 




X 


MIN. 


MAK. 


X 


MIN. 


MAI. 




1 


± 
T 

X 
R 


4. 940 
4. 975 
4. 958 
0. 22 


4. 83 
4. 92 


5. 05 
5. 03 


5. 04 
0. 08 


5. 00 


5. 08 


440 


2 


± 

R 

± 
T 
X 
R 


4. 905 
4, 98 
4. 943 
0. 23 


4. 80 
4. 93 


5. 03 
5,01 


5. 05 
0.08 


5.01 


5. 09 


410 


3 


4. 97 
4. 935 
4. 953 
0. 19 


4. 92 
4, 84 


5. 02 
5. 03 


5.01 
0. 14 


4.94 


5.08 


412 


4 


± 
T 
X 
R 


4. 915 
4, 93 
4. 92 
0. 39 


4. 72 
4. 83 


5.11 
5. 03 


5. 03 
0. 12 


4.97 


5.09 


421 


5 


± 

T 
X 
R 


4. 925 
4. 975 
4. 95 
0. 21 


4. 82 
4, 92 


5. 03 
5. 03 


5. 04 
0.08 


5.00 


5.08 


435 


6 


± 
T 
X 
R 


4. 95 
4.945 
4. 948 
0. 16 


4.87 
4. 88 


5. 03 
5,01 


5.05 
0.08 


5.01 


5- 09 


452 


7 


± 
T 
X 
R 


4. 93 
4. 975 
4. 953 
0. 20 


4. 83 
4. 95 


5.03 
5. 00 


5.015 
0.07 


4.98 


5. 05 


442 


X 


X 
R 


4. 946 
0. 229 






5. 034 
0. 093 









[0026] It turns out that ****** R of a product was halved from the above-mentioned table 1 
with 0.093 to ****** R of feed line material having been 0.23, and the wire-size tolerance of 
product specification can be satisfied. That is, according to the manufacture approach of this 
invention, it turns out well that it is obtained without the thick-galvanized plating low carbon 
steel wire of the stable wire size performing wire drawing and annealing. 
[0027] 

[Effect of the Invention] Since the hot-dipping low carbon steel wire concerning this invention 
and its manufacture approach are constituted as mentioned above, they can skip a wire-drawing 
process and/or an annealing process, and can aim at simplification of a production line, and 
reduction of a manufacturing cost. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a hot-dipping metal wire and its manufacture 

approach. 

[0002] 

[Description of the Prior Art] In order to raise corrosion resistance, the hot-dipping metal wire 
which carried out hot dipping of zinc, the zinc-aluminum alloy, etc. is used for the front face of 
metal wires, such as a low carbon steel wire, in each field from the former. The case of a hot- 
dipping low carbon steel wire is made into an example, and the production process by the 
conventional method of this hot-dipping metal wire is explained below using .dravying„5 and 
drawing 6 . First, as shown in drawin g 5 , after immersing the hot-rolled low carbon steel wire rod 
100 in the pickling tank 101 of a batch type and removing a surface scale, wire drawing is carried 
out so that it may once become through and predetermined wire-size tolerance at a wire 
drawing machine 1 02. 

[0003] Next, as shown in drawin g 6 , the wire drawing wire rod 103 obtained by this wire drawing 
is pretreated through the in-line pickling tank 105, a rinse tank 106, the flux tub 107, and a dryer 
108, after letting an annealing furnace 104 pass. And after extracting molten metal excessive in 
the iris diaphragm section 110 after letting the processing wire rod [ finishing / pretreatment ] 
103 pass to the hot-dipping tub 109 and making melting zinc adhere to the perimeter of the 
processing wire rod 103, it cools in the cooling section 111, molten metal is solidified, and the 
hot-dipping low carbon steel wire 112 is manufactured. 

[0004] (Thus, JIS among the hot-dipping low carbon steel wires manufactured (for example. JIS) 
G As for 3547phi5.0mm galvanized-iron-wire SWMGS-G7 (two or more coating weight 400 g/m), 
the specification tolerance of the wire size of a final product is specified to **0.12mm.) 
Moreover, JISG currently used as feed line material of such [ usually ] a galvanized iron wire As 
for the low carbon steel wire rod of 3505 (1996), ****** is specified for wire-size tolerance as 
0.64mm or less by **0.4mm. Moreover, JIS G At 3532, it is JIS. G When exceeding [ the low 
carbon steel wire rod which suited 3505 ] 3.20mm of diameters of a product for dimensional 
accuracy to wire drawing or the low carbon steel wire cold-rolled and manufactured and 
exceeding less than **0.08mm and 6.00mm of diameters of a product in the case of 6.00mm or 
less, it is specified as less than **0.10mm. 

[0005] Therefore, JIS G By having galvanized using the low carbon steel wire rod of 3505 as it is, 
it is difficult to set wire-size tolerance of the-last galvanized iron wire to **0.12mm of 
specification wire-size tolerance, and the annealing processing for returning work hardening 
accompanying cold working and/or it of wire drawing of a hot rolling metal wire etc. has been 
considered to be an indispensable thing by the production process of a plating metal wire. While 
carrying out wire drawing of the low carbon steel wire rod so that it may come near [ wire-size 
tolerance ] product specification, after annealing the wire drawing wire rod 103 obtained by this 
wire drawing through an annealing furnace 104 and returning work hardening by wire drawing, he 
is trying to pretreat in an above-mentioned example through the in-line pickling tank 101, a rinse 
tank 106. the flux tub 107, and a dryer 108. 
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[0006] 

[Problem(s) to be Solved by ?^Rnvention] However, even if it perform^PfTy plating 
pretreatment to the metal wire rod hot-rolled depending on the application of a galvanization 
metal wire and galvanizes as it is, what has mechanical properties satisfactory enough, such as 
tensile strength and elongation-percentage % and a torsion property, can be obtained in many 
cases. In such a case, therefore, operation of wire drawing and annealing Since the processing 
speed of the wire rod in a wire-drawing process is large and the processing speed of the wire 
rod in an annealing process is greatly different in addition to a plating facility, while wire-drawing 
equipment and an annealing furnace are required. Even if it makes an annealing process and a 
plating process into one line, there is a problem referred to as a production process being 
complicated and using the energy of wire-drawing power, an annealing fuel, and many while 
facility cost starts too much, in order to have to divide a wire-drawing process into another line. 
[0007] Then, this invention can skip a wire-drawing process and/or an annealing process in view 
of such a situation. While wire-drawing power and an annealing fuel can become unnecessary, 
being able to make the large energy-saving effectiveness possible and being able to aim at 
simplification of a production line, and reduction of a manufacturing cost It aims at lessening 
generating of harmful gas etc. and offering an epoch-making hot-dipping metal wire friendly also 
to an environment, and its manufacture approach according to wire-drawing power and an 
annealing fuel being unnecessary. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, as a result of 
inquiring wholeheartedly, as dimensional accuracy exerted on the usability ability of a hot-dipping 
metal wire, the dimensional accuracy of the outer diameter of a hot-dipping metal wire is 
important for this invention persons, and the dimensional accuracy of the metal wire of a core 
material newly carried out the knowledge of not being necessarily high. Furthermore, when 
enforcing the forced-cooling method special immediately after a hot-dipping tub irrespective of 
the dimensional accuracy of the metal wire of a core material, the knowledge also of there being 
also an improvement effect of the roundness by the hot-dipping layer was newly carried out. 
This invention is completed based on the above-mentioned new knowledge, and the summary is 
as follows. 

(1) The hot-dipping metal wire characterized by the dimensional accuracy of the outer diameter 
of this hot-dipping metal wire being higher than the dimensional accuracy of the metal wire of a 
core material in the hot-dipping metal wire which has a hot-dipping layer around the metal wire 
of a core material. 

(2) A hot-dipping metal wire given in the above (1) whose dimensional accuracy of the metal wire 
of said core material is characterized by being less than **0.2mm. 

(3) The above (1) whose dimensional accuracy of the outer diameter of said hot-dipping metal 
wire is characterized by being less than **0.12mm, or a hot-dipping metal wire given in (2). 

(4) The above (1) characterized by carrying out plating pretreatment in the state of a non-wire- 
drawing condition and the condition of not annealing, or either of them, and carrying out hot 
dipping of the hot rolling metal wire thru/or the manufacture approach of a hot-dipping metal 
wire given in any 1 term of (3). 

(5) The manufacture approach of a hot-dipping metal wire given in the above (4) whose 
dimensional accuracy of said hot rolling metal wire is characterized by being less than **0.2mm. 

(6) The above (4) characterized by to carry out forced cooling of the molten metal of a metal 
bar-chart side within the air current of the cooling air which pulls up a metal wire, extracting the 
molten metal which adhered on the surface of the metal wire to predetermined thickness, and 
flows to abbreviation parallel just behind that in the travelling direction of a metal wire in the gas 
iris diaphragm section to which the deoxidization nature gas formed in the hot-dipping tub outlet 
is supplied, or the manufacture approach of a hot-dipping metal wire given in (5). 

[0009] Others, aluminum, copper, etc. those alloys, etc. are mentioned to the metal which can be 
used for the metal wire of the core material of this invention. [ iron / (mild steel special steel) ] 
Moreover, zinc, aluminum, a zinc-aluminum alloy, etc. are mentioned as a metal which can be 
used for the molten-metal plating of this invention. Drawing 1 is drawing showing typically the 
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cross-section configuration hot-dipping metal wire concerning tl^^fcvention, and explains 

the situation that the dimens^rol accuracy of the outer diameter of a n^Fdipping metal wire is 
higher than the dimensional accuracy of the metal wire of a core material. In order for there to 
be a correlation in the dimensional accuracy of the metal wire of a core material, and the 
dimensional accuracy of the outer diameter of a hot-dipping metal wire and to set more 
dimensional accuracy of the outer diameter of a hot-dipping metal wire to Hc*0.12mm at high 
degree of accuracy, it is desirable to set [ in / for the dimensional accuracy of the metal wire of 
a core material / manufacture ] dimensional accuracy of a hot rolling metal wire to less than 
**0.2mm. Moreover, although the cooling air used at a forced-air-cooling process although it 
changes also with various conditions, such as a class of plating metal, linear velocity at the time 
of plating, coating weight of plating, and a wire size, will not be especially limited if the molten 
metal adhering to the peripheral surface of a wire rod can be cooled from the perimeter by the 
equal pressure, its rate-of-flow 10 m/s - 60 m/s is common. 

[0010] That is, if the rate of flow is less than 10 m/s, it will cause the lappet omission of an 
adhesion metal, and when it exceeds 60 m/s, there is a possibility of causing scattering of an 
adhesion metal. In addition, in a forced-air-cooling process, in order to heighten the cooling 
effect, water is mixed to air and it may be made to perform Myst cooling. Furthermore, although 
it changes also with various conditions, such as a class of plating metal, generally [ the linear 
velocity at the time of plating, the coating weight of plating, and a wire size ] for the linear 
velocity at the time of plating, the coating weight of 20-80m a part for /and plating is [ 100 - 
800 g/m2 and a wire size ] 2.0-1 0.0mm. 

[0011] Moreover, although not limited, when nitrogen gas, hydrocarbon system gas, an exoergic 
mold controlled atmosphere, etc. are mentioned and a cost side is taken into consideration 
especially as deoxidization nature gas, an exoergic mold controlled atmosphere is desirable. An 
exoergic mold controlled atmosphere is a controlled atmosphere which the mixed gas which 
mixed town gas or natural gas, and air by excess air ratios fewer than a chemically correct 
mixture ratio is burned, and is obtained here, and it is desirable to use what absorbed moisture 
until especially the dew-point became -40 degrees C or less. 
[0012] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained to it in 
detail, referring to a drawing to below. Drawin£ 2 is drawing which makes an example the case of 
a hot-dipping low carbon steel wire, and explains the gestalt of the operation about the 
manufacture approach of the hot-dipping metal wire concerning this invention. 
[0013] As shown in drajA/^ing 2 , after this manufacture approach removes a surface scale by the 
mechanical descaler 22 which took over with the supply 1 1 and was prepared between 
opportunities 21 while it first pulls out precision rolling wire rod (it is hereafter described as 
material") la beforehand hot-rolled by less than **0.2mm wire-size tolerance from a 
supply 1 1 and takes it over with the taking over machine 21, it extends the deflection of **** 
material la with a straightening machine 23. And after carrying out surface acid washing with the 
in-line pickling tank 24 prepared behind the taking over machine 21, a rinse tank 25 washes an 
acid and it pretreats through the flux tub 26 and a dryer 27 further 

[0014] Next, this pretreated wire rod lb is made to come into the hot-dipping tub 3 equipped 
with the gas iris diaphragm section 4, as shown in drawin g 2 and draw ing 3 . After extracting 
molten metal by the deoxidization nature gas supplied to the gas iris diaphragm section 4, It 
cools with the forced-air-cooling equipment 5 and the water cooler 6 in which this non-solidified 
hot-dipping wire rod 1c was prepared by right above [ of the gas iris diaphragm section 4 ], the 
metal of the melting condition of the front face of non-solidified hot-dipping wire rod 1c is 
solidified, and Id of hot-dipping low carbon steel wires is obtained. 

[0015] In addition, the gas iris diaphragm section 4 is supplied in the gas iris diaphragm section 4 
from a gas supply line 41 by making into deoxidization nature gas what froze and absorbed 
moisture until a dew-point becomes -40 degrees C or less through a water-cooled process 
about the exoergic mold controlled atmosphere which the mixed gas which mixed town gas or 
natural gas, and air by excess air ratios fewer than a chemically correct mixture ratio is burned, 
and is obtained, as shown in drawing 3 . Moreover, forced-air-cooling equipment 5 is equipped 
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with the ventilator 52 conneo^H drawing 4 ] by flask-like the pressur^^m 51 and this upper 
bed opening so that it might I^Wnown. and while the container liner 53 ^^h non-solidified hot- 
dipping wire rod 1c covered with the molten-metal layer along with the medial axis passes is 
installed through the pressure room 51, the application-of-pressure air supply tubing 54 is 
connected to the side face. Moreover, two or more straightening vanes 55 are formed in upper 
bed opening of the pressure room 51 between the container liner 53 and the peripheral wall at 
the radial. 

[0016] That is. after the application-ol^pressure air supplied in the pressure room 51 from the 
application-of-pressure air supply tubing 54 is rectified by the straightening vane 55, forced-air- 
cooling equipment 5 serves as an air current along the travelling direction of non-solidified hot- 
dipping wire rod 1c which moves through a ventilator 52 from a container liner 53, and is sent in 
in a ventilator 52. 

[0017] On the other hand, a water cooler 6 pours water from the both sides of non-solidified 
hot-dipping wire rod 1c, cools further the molten-metal layer which air cooling was compulsorily 
carried out and was cooled to near the congealing point, and is made to solidify it thoroughly with 
forced-air-cooling equipment 5. 

[0018] The manufacture approach of this hot-dipping low carbon steel wire by using **** 
material la by which precision strip processing was beforehand carried out to less than **0.2mm 
wire-size tolerance as feed line material as mentioned above Since pretreated wire rod lb is 
obtained and it was made to perform hot dipping to this pretreated wire rod lb, without passing 
through a wire-drawing process and an annealing process While wire-drawing equipment and 
annealing equipment become unnecessary and being able to reduce facility cost, wire-drawing 
power and an annealing fuel become unnecessary, and energy cost can be reduced. And the 
problem of the environmental pollution by the waste gas of the fuel used for a generation of 
electrical energy of wire-drawing power or heating at the time of annealing is also lost. 
[0019] Moreover, forced-air-cooling equipment 5 is formed between the gas iris diaphragm 
section 4 and a water cooler 6. Since forced cooling of the non-solidified hot-dipping wire rod 1c 
to which the molten metal of this specified quantity adhered is carried out by forced-air-cooling 
equipment 5 immediately after the molten metal which adhered to the front face of pretreated 
wire rod 1 b in the hot-dipping tub 3 is extracted to an amount predetermined in the gas iris 
diaphragm section 4 Without adhering molten metal hanging down and falling, where 
predetermined coating weight is secured, it moves till the place of a water cooler 6. 
[0020] And with forced-cooling equipment 5, since the molten metal adhering to the front face of 
non-solidified hot-dipping wire rod 1c passes along the inside of the air current of cooling air 
parallel to the travelling direction of non-solidified hot-dipping wire rod 1c by the ventilator 52. 
air cooling is carried out, an equal pressure being added from a perimeter. That is, ****** of a 
product is improved by being cooled to near the congealing point, without molten metal's 
maintaining an abbreviation perfect circle condition, and having an appearance disturbed by the 
surface tension. Therefore, even if pretreatment settled wire rod lb is the wire-size tolerance 
within **0.2mm, 1 d of hot-dipping low carbon steel wires by which the wire-size tolerance of a 
product was covered with less than **0.12mm in the hot-dipping layer of the regular amount of 
plating can be obtained to accuracy. 

[0021] The hot-dipping metal wire concerning this invention and its manufacture approach are 
not limited to the gestalt of the above-mentioned operation. For example, with the gestalt of the 
above-mentioned operation, although a wire-drawing process and an annealing process were not 
performed at all, annealing performs neither light wire drawing which is unnecessary extent, nor 
wire drawing, but may be made to perform only annealing if needed. 

[0022] Moreover, although gas iris diaphragm equipment was used for the iris diaphragm section 
with the gestalt of the above-mentioned operation, it is clear that it is not what this invention 
extracts and limits a means to this. 
[0023] 

[Example] Below, the example of this invention is explained in more detail. 

[0024] (Example) The 5.0mm10% aluminum-zinc alloy plating low carbon steel wire was 

manufactured by the same manufacture approach as the gestalt of the above-mentioned 
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implementation using the **4d||^terial of lot No.1-7, respectively. And^Hng coating weight 
was measured with the maxirram wire size of the upper bed section of el^ **** material and 
the obtained plating low carbon steel wire, and the soffit section, the minimum wire size, and the 
average wire size, and the result was shown in a table 1. 
[0025] 



;A ta 


ole 1] 


No. 




«EE1&«S (mm) 


^ a g 
(iiS^ 5.0±0. l2iniQ) 




X 


MIN. 


MAX. 


X 




MAX. 




1 


Ji 
T 
X 
R 


4. 940 
4. 975 
4. 958 
0. 22 


4. 83 
4. 92 


5. 05 
5. 03 


5. 04 
0. 08 


5. 00 


5. 08 


440 


2 


± 
T 
X 
R 

± 
T 
X 
R 


4. 905 
4. 98 
4. 943 
0. 23 


4. 80 
4. 93 


5. 03 
5, 01 


5. 05 
0.08 


5.01 


5.09 


410 


3 


4. 97 
4. 935 
4. 953 
0. 19 


4. 92 
4. 84 


5. 02 
5. 03 


5.01 
0. 14 


4.94 


5.08 


412 


4 


± 
T 
X 
R 


4, 915 
4, 93 
4. 92 
0, 39 


4. 72 
4. 83 


5.11 
5. 03 


5.03 
0. 12 


4.97 


5.09 


421 


5 


± 

T 

A 

R 


4. 925 
4.975 
4. 95 
0. 21 


4. 82 
4. 92 


5. 03 
5. 03 


5. 04 
0. 08 


5.00 


5.08 




6 


± 
T 
X 
R 


4. 95 
4. 945 
4. 948 
0. 16 


4. 87 
4. 88 


5. 03 
5.01 


5. 05 
0. 08 


5.01 


5.09 


452 


7 


± 
T 
X 
R 


4. 93 
4.975 
4. 953 
0. 20 


4. 83 
4.95 


5. 03 
5. 00 


5.015 
0. 07 


4.98 


5. 05 


442 


X 


X 
R 


4.946 
0. 229 






5. 034 
0. 093 









[0026] It turns out that ****** R of a product was halved from the above-mentioned table 1 
with 0.093 to ****** R of feed line material having been 0.23, and the wire-size tolerance of 
product specification can be satisfied. That is, according to the manufacture approach of this 
invention, it turns out well that it is obtained without the thick-galvanized plating low carbon 
steel wire of the stable wire size performing wire drawing and annealing. 
[0027] 

[Effect of the Invention] Since the hot-dipping low carbon steel wire concerning this invention 
and its manufacture approach are constituted as mentioned above, they can skip a wire-drawing 
process and/or an annealing process, and can aim at simplification of a production line, and 
reduction of a manufacturing cost. 



[Translation done.] 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is drawing showing typically the cross-section configuration of the hot-dipping 
metal wire concerning this invention. 

[ Drawin g 2] It is the mimetic diagram which expressed typically the production line used for the 
manufacture approach of the hot-dipping low carbon steel wire concerning this invention. 
[Dr awing 3] They are the hot-dipping tub of drawin g 2 , and the enlarged drawing of a cooling- 
system part. 

[ Drawing 4] It is the sectional view of forced-air-cooling equipment. 

[Drayying 5] It is the production line used for the manufacture approach of the conventional hot- 
dipping low carbon steel wire, and is the mimetic diagram which expressed a part for the first 
portion typically. 

[Drawing 6] It is the mimetic diagram which expressed typically the second half part of the 

second half partial manufacture approach of the production line of drawing 5 . 

[Description of Notations] 

la — Precision rolling wire rod 

lb — Pretreated wire rod 

1c — Non-solidified hot-dipping wire rod 

Id — Hot-dipping metal (iron) line 

I e — Core material (metal wire) 
If — Hot-dipping layer 

3 — Hot-dipping tub 

4 — Gas iris diaphragm section 

5 — Forced-air-cooling equipment 

6 — Water cooler 

II — Supply 

21 — Taking over machine 

22 — Mechanical descaler 

23 — Straightening machine 

24 — In-line pickling tank 

25 — Rinse tank 

26 — Flux tub 

27 — Dryer 

41 — Gas supply line 

51 — Pressure room 

52 — Ventilator 

53 — Container liner 

54 — Application-of-pressure air supply tubing 

55 — Straightening vane 

100 — Hot rolling (mild steel) wire rod 

101 — Batch type pickling tank 

102 — Wire drawing machine 
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1 03 — Wire drawing wire rod 

104 — Annealing furnace 

105 — InHine pickling tank 

106 — Rinse tank 

107 — Flux tub 

108 — Dryer 

109 — Hot-dipping tub 

110 — Gas iris diaphragm section 

1 1 1 — Cooling section 

112 — Hot-dipping low carbon steel wire 



[Translation done.] 
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